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Anomalous origin of left coronary artery from
pulmonary artery
Surgical considerations in the adult
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The usually recommended treatmentfor anomalous origin of a left coronary arteryfrom the pulmonary artery
is proximal ligation of the anomalous artery with a saphenous vein bypass graft to restore aortocoronary
continuity. In an adult patient with large collateral vessels and with the left coronary artery arising from the
back of the pulmonary artery, the technical surgical problems associated with this procedure are formidable.
Closure of the orifice of the anomalous left coronary artery from inside the pulmonary artery is suggested as
the treatment of choice in such a case.

Origin of the left coronary artery from the pul-
monary artery was first described by Brooks in
i886, and first linked with a clinical syndrome by
Bland, White, and Garland (I933). It is a rare
anomaly affecting i in 300,000 children (Keith,
I959), I5 per cent of whom survive to adult life.
The survivors are those with a big collateral circu-
lation which enables the right coronary artery to
supply both ventricles in addition to the flow lost
into the pulmonary artery (Hudson, I965).

In the adult patient this collateral flow may be
very large. The surgical problems posed by such a
shunt from aorta to pulmonary artery are emphasized
by the following case report.

Case report
A 22-year-old Jamaican woman was first noticed to have
a heart murmur during her first pregnancy in I967. She
became dyspnoeic during subsequent pregnancies and
in 1972 her fourth pregnancy was terminated because of
episodes of paroxysmal nocturnal dyspnoea. After this
she suffered with dyspnoea (NYHA grade 3), ankle
oedema, left-sided chest pain, and occasional palpita-
tions. At cardiological assessment in April I973, she was
in sinus rhythm with a blood pressure of Ioo/6o mmHg
(I3/8 kPa) and her jugular venous pressure was normal.
There was a slight left ventricular heave. There was an
apical fourth sound, and in the pulmonary area there was
an ejection systolic murmur and a widely split second

sound. A phonocardiogram showed the second sound
split 0.03 to 0.05 s on inspiration. Electrocardiography
showed left axis deviation and T wave inversion in
leads V4 to 6. Chest radiography demonstrated mod-
erate enlargement of the ventricular mass with slight
enlargement of the right atrium, left atrium, and pul-
monary artery.

Left and right heart catheterization was performed.
This showed a pulmonary artery pressure of 26/9
mmHg (4/I kPa), mean wedge pulmonary artery pres-
sure of 14 mmHg (2 kPa), and left ventricular end-
diastolic pressure of 28 mmHg (4 kPa). Indocyanine
green dye injection into pulmonary artery with sampling
from aorta showed a left-to-right shunt which was I8 per
cent of total pulmonary flow (Carter et al., Ig60). Pul-
monary flow was o.o6 L./s and the pulmonary to systemic
flow ratio 1.2: I. Left ventricular angiography showed the
left ventricle to be dilated with impaired contraction.
The right coronary artery filled late. Judkins selective
right coronary arteriography confirmed the large right
coronary artery and there were prominent septal col-
laterals to the left coronary artery which filled retro-
gradely. The dye passed from the left coronary artery
into the main pulmonary trunk (Fig.).
At operation it was planned to recreate the dual cor-

onary system by performing a saphenous vein graft from
the aorta to the anterior descending branch of the left
coronary artery. It was found that the right coronary
artery was approximately I cm in diameter, with
visible branches extending across towards the left cor-
onary artery. The left coronary artery was also large and
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FIG. Right coronary angiogram. Arrows point to: I) the right coronary artery; 2) the circum-
flex branch of the left coronary artery; and 3) the pulmonary artery. The large collateral vessels
are well seen.

arose posteriorly from above the posterior cusp of the
pulmonary artery. The circumflex branch arose early,
close to the pulmonary artery, and it was not possible
to gain proximal control of the left coronary artery be-
cause of the fear of damaging the circumflex branch. It
was, therefore, decided to suture the origin of the anom-
alous left coronary artery from inside the pulmonary
artery after performing the distal end of the saphenous
vein graft. On bypass the aorta was occluded to reduce
bleeding from the saphenous-coronary anastomosis, but
bleeding still occurred from the pulmonary artery end,
making the anastomosis difficult. The pulmonary artery
was then opened and the ostium of the anomalous
pulmonary artery above the posterior cusp was oblit-
erated with two layers of 4/o Ethiflex. The proximal
anastomosis was then performed to the aorta. The flow
through the graft, estimated with a flow-meter, was

350 ml/min. The aortic occlusion time before the closure
of the left coronary artery origin was 75 minutes at
37'C. Throughout the bypass the aortic pressure could
not be raised above 35 to 40 mmHg (4.66-5.33 kPa)
despite adequate loading and pressor drugs. On attempt-
ing to come off bypass the left ventricle was unable to
maintain an acceptable blood pressure, there was a high
left atrial pressure, and the electrocardiogram showed
widespread infarction. The patient died. At necropsy
the part of the left ventricle supplied by the anomalous
coronary artery was grossly fibrotic and the remaining
muscle was infarcted.

Discussion
Reports of surgery carried out on an anomalous left
coronary artery in adult life are relatively few. In a
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review of I40 cases, Ii6 infantile and 24 pOst-
infantile, there were ii adult cases (Wesselhoeft,
Fawcett, and Johnson, I968), none of whom was
treated surgically. Of the ii, 9 died suddenly, 5
after exertion, and 8 had had no previous cardiac
symptoms. In another review of 30 post-infantile
cases (Flamm et al., I968), I2 died suddenly on
exertion, usually in the third or fourth decade. The
average life expectancy in the adult group was 35
years (George and Knowlan, I959).

Because of the high risk of sudden death, opera-
tion is usually advised for anomalous coronary
arteries. This is particularly urgent if arrhythmias
are present (Wright et al., I970).
The importance of the physiological shunt which

can develop between the right coronary artery and
the pulmonary artery has been stressed by Wright
et al. (1970), and they described 2 cases of coronary
artery steal in which the anastomotic vessels were
not feeding the myocardium but acting as a drain-
age system. Both of these cases were improved by
ligation of the anomalous left coronary artery at its
pulmonary origin. The blood from the anomalous
artery was found to be fully saturated and the
pressure in it rose from 30 mmHg to 75 mmHg
(4 tO io kPa) after clamping (Sabiston, Neill, and
Taussig, I960).
The surgical alternatives are to ligate the anom-

alous artery near to the pulmonary artery (Nadas,
Gamboa, and Hugenholtz, I964) with or without
recreation of the dual coronary system, by connect-
ing the artery to the aorta with a saphenous vein
graft (Cooley, Hallman, and Bloodwell, I966). The
latter has proved satisfactory in children, though
long-term graft function was perfect in only i out
of 6 cases (El Said et al., I973). Dissection of the
friable artery and the risk of circumflex artery dam-
age can be avoided if the anomalous artery is closed
from inside the pulmonary artery (Flamm et al.,
I968).
The surgical technique usually advocated in

recent years is ligation of the anomalous left cor-
onary artery and connexion of the distal artery to the
aorta by a saphenous vein bypass graft (Cooley
et al., I966). The difficulties of carrying out such a
procedure in an adult patient with a large shunt
flowing through the coronary systems from aorta to
pulmonary artery are emphasized by the case re-
ported here.

While this patient was on bypass, the pulmonary
artery pressure was zero, and, therefore, the shunt-
ing effect from the right coronary artery to the left
coronary artery to the pulmonary artery was in-
creased, and true myocardial blood flow decreased.
This conspicuously lowered the aortic pressure
during bypass, which also prevented adequate per-

fusion of the ventricles even when the aortic clamp
was off.
Time was also spent in attempting to isolate the

proximal end of the left coronary artery, before it
was realized that occlusion could not be performed
without damaging the circumflex artery. The anom-
alous artery arose from the back of the puilmonary
artery and had given off the circumflex artery in a
position where access was extremely difficult, with
large collateral vessels running to the right coronary
artery around the base of the pulmonary artery
anteriorly. Though the anastomosis ofthe saphenous
vein graft had been adequate in terms of blood flow
(350 ml/min), the myocardium had not been per-
fused satisfactorily during the procedure and wide-
spread infarction led to death.
The anastomoses were large and visible and it is

difficult to imagine achieving a better rate of flow
down a saphenous vein graft than through the
anastomoses from the enormous right coronary
artery. The advantages of saphenous vein bypass
are, therefore, small in a patient such as this. Liga-
tion of the anomalous left coronary artery alone
converts the heart into a one coronary system which
can be compatible with a normal life span (Smith,
I950). If the anastomoses are small then ligation of
the anomalous artery alone would obviously be
wrong.
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